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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic steel sheet with an insulating coat whose content of this foaming agent it is the magnetic 
steel sheet with an insulating coat which comes to prepare an insulating coat in one [ at least ] front face of a 
magnetic steel sheet and this insulating coat contains adhesive resin and a foaming agent, and is 0.01 - 2 mass 
section to this adhesive resin 100 mass section. 

[Claim 2] The laminating magnetic steel sheet with which it is the laminating magnetic steel sheet which comes to 
carry out the two or more sheet laminating of the magnetic steel sheet, and has the glue line which contains 
adhesive resin between each magnetic steel sheet, and this glue line has many air bubbles with a path smaller than 
the thickness of a glue line. 

[Claim 3] The laminating iron core with which it is the laminating iron core which comes to carry out the two or 
more sheet laminating of the magnetic steel sheet, and has the glue line which contains adhesive resin between 
each magnetic steel sheet, and this glue line has many air bubbles with a path smaller than the thickness of a glue 
line. 

[Claim 4] The manufacture approach of the laminating magnetic steel sheet which carries out heating pressurization 
so that it may become the temperature beyond the decomposition initiation temperature of said foaming agent, and 
is characterized by obtaining a laminating magnetic steel sheet by making some or all of said foaming agent foam 
after carrying out a two or more sheet laminating so that said insulating coats may paste up a magnetic steel sheet 
with an insulating coat according to claim 1 . 

[Claim 5] The manufacture approach of the laminating iron core which carries out heating pressurization so that it 
may become the temperature beyond the decomposition initiation temperature of said foaming agent, and is 
characterized by obtaining a laminating iron core by making some or all of said foaming agent foam after carrying out 
a two or more sheet laminating so that said insulating coats may paste up a magnetic steel sheet with an insulating 
coat according to claim 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic steel sheet with an insulating coat of the heating 
bonded type used as an ingredient of the laminating iron core used for a rotation machine, a transformer, etc. 
Moreover, this invention relates to a laminating magnetic steel sheet laminating iron cores, and these manufacture 
approaches. 
[0002] 

[Description of the Prior Art] Conventionally, the iron core used for electrical machinery and apparatus, such as a 
rotation machine and a transformer, gave the insulating coat for decreasing an eddy current to a magnetic steel 
sheet first, pierced or carried out the shearing work of it. and was further manufactured an a large number pile and 
by making it fix with welding, caulking, or adhesives. However, the iron core edge section connected too hastily, and 
there were a problem that insulation falls, and a problem that magnetic properties deteriorated by heat distortion in 
the approach of making it fix by welding. Moreover, there was a problem that magnetic properties deteriorated by 
processing distortion in the approach of making it fix with caulking. Moreover, although there was no problem of 
degradation of magnetic properties which were mentioned above in the approach of making it fix with adhesives not 
much, since it was necessary to apply adhesives for every one magnetic steel sheet, there were a problem that 
workability is bad, and a problem that the adhesive strength between insulating coats was not enough. 
[0003] On the other hand, the method of carrying out the laminating of the steel plate which applied to JP,2- 
208034,A the constituent which uses a thermoplastic acrylic resin emulsion with a glass transition temperature of 60 
degrees C or more, an epoxy resin emulsion, etc. as a principal component, and was obtained by drying, carrying out 
heating pressurization and manufacturing a laminating iron core is indicated. This approach skips the process which 
applies adhesives. cannot be easily influenced of processing distortion, and has the advantage of being hard to block 
when it winds around a coiled form. However, there was a problem of causing the breakaway between layers 
(breakaway in respect of adhesion) which a part with imperfect adhesion may exist and twists badly [ when severe / 
adhesion ] the magnetic steel sheet (henceforth "the conventional heating bonded type magnetic steel sheet") 
manufactured by the above-mentioned approach in the actual laminating iron core obtained by carrying out heating 
pressurization. When an iron core was large, it is easy to be influenced of the irregularity of a coat or a steel plate, 
and was especially easy to actualize a problem. 

[0004] It explains using drawing. Dravying 1 is the typical sectional view of the insulating coat 2 containing adhesive 
resin in the laminating iron core 1 which carries out the laminating of the conventional heating bonded type magnetic 
steel sheet and is obtained by carrying out heating pressurization. the delicate ridge by roping of the spreading roll 
at the time of spreading etc. even if the front face of the insulating coat 2 completely looks flat on the appearance 
before adhesion — even if the irregularity of the coat of a ** exists and it performs heating pressurization. the 
crevice may not paste up Consequently, it may arise that the amount of [ the adhesion good part 3 and / 4 ] non- 
adhesion part exists in the shape of stripes, and they do not result in full adhesion. When this wants to seal the 
inside and outside of the laminating core of the laminating iron core 1, it causes leakage. Moreover, a core crack 
may be caused in the part it became insufficient for the reasons of board thickness deflection, thickness deflection, 
etc. pressurizing, without insulating coat 2 comrades fully sticking. The core crack part 5 is a part which has caused 
breakaway between layers. The irregularity of board thickness deflection, thickness deflection, and an insulating coat 
etc. surely exists, and on the other hand, since the pressure at the time of heating pressurization cannot be 
enlarged on account of equipment in many cases, either, possibility that the above-mentioned problem will arise will 
remain in an actual product to some extent 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, it is the magnetic steel sheet which has the insulating coat 
which contains adhesive resin on a front face, the laminating of this invention is carried out and when heating 
pressurization is carried out it aims at offering the magnetic steel sheet which these insulating coats can fully paste 
up. Moreover, this invention is a laminating magnetic steel sheet which comes to carry out the two or more sheet 
laminating of the magnetic steel sheet and aims at offering the laminating magnetic steel sheet which magnetic 
steel sheets have fully pasted up by the glue line containing the adhesive resin between each magnetic steel sheet 
and its manufacture approach. Furthermore, this invention is a laminating iron core which comes to carry out the 
two or more sheet laminating of the magnetic steel sheet and aims at offering the laminating iron core which 
magnetic steel sheets have fully pasted up by the glue line containing the adhesive resin between each magnetic 
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steel sheet, and its manufacture approach. 
[0006] 

[Means for Solving the Problem] When this invention person made the adhesive resin which constitutes an insulating 
coat contain the foaming agent of the amount of specification as a result of inquiring wholeheartedly that the 
above-mentioned technical problem should be solved, a header and this invention were completed for a foaming 
agent foaming at the time of heating pressurization, and an insulating coat expanding, and not being generated by 
the amount of non-adhesion part. 

[0007] That is, it is the magnetic steel sheet with an insulating coat with which this invention comes to prepare an 
insulating coat in one [ at least ] front face of a magnetic steel sheet, this insulating coat contains adhesive resin 
and a foaming agent, and the content of this foaming agent offers the magnetic steel sheet with an insulating coat 
which is 0.01 - 2 mass section to this adhesive resin 100 mass section. Drawing 2 is the cross section showing the 
condition before and behind the heating pressurization of the laminating magnetic steel sheet which comes to carry 
out the laminating of the magnetic steel sheet with an insulating coat of (a) (b) this invention mentioned above with 
the laminating magnetic steel sheet which comes to carry out the laminating of the conventional heating bonded 
type magnetic steel sheet In addition, the magnetic steel sheet with an insulating coat of this invention is not 
limited to this. The laminating of the conventional heating bonded type magnetic steel sheet 10 which comes to 
prepare the adhesive resin coat (insulating coat containing adhesive resin) 12 in a magnetic steel sheet 11 is carried 
out. if heating pressurization is carried out, it will originate in the irregularity of the adhesive resin coat 12, and the 
amount of [ the adhesion good part 13 and / 14 ] non-adhesion part will produce it On the other hand, the magnetic 
steel sheet 20 with an insulating coat of this invention which comes to prepare the insulating coat 22 which contains 
adhesive resin and a foaming agent in a magnetic steel sheet 21 is pasted up, without carrying out a laminating, and 
some or ail of a foaming agent foaming with heating, air bubbles' 23 arising, and the insulating coat's 22 expanding by 
this, and producing a clearance between insulating coat 22 comrades, if heating pressurization is carried out. 
Therefore, according to the magnetic steel sheet with an insulating coat of this invention, a laminating is carried out, 
and when heating pressurization is carried out. insulating coats can paste up closely enough. 
[0008] Moreover, this invention is a laminating magnetic steel sheet which comes to carry out the two or more 
sheet laminating of the magnetic steel sheet, and offers the laminating magnetic steel sheet with which it has the 
glue line which contains adhesive resin between each magnetic steel sheet, and this glue line has many air bubbles 
with a path smaller than the thickness of a glue line. 

[0009] Moreover, this invention is a laminating iron core which comes to carry out the two or more sheet laminating 
of the magnetic steel sheet and offers the laminating iron core with which it has the glue line which contains 
adhesive resin between each magnetic steel sheet, and this glue line has many air bubbles with a path smaller than 
the thickness of a glue line. 

[0010] Moreover, after carrying out the two or more sheet laminating of this invention so that said insulating coats 
may paste up said magnetic steel sheet with an insulating coat it offers the manufacture approach of the laminating 
magnetic steel sheet which carries out heating pressurization so that it may become the temperature beyond the 
decomposition initiation temperature of said foaming agent and is characterized by obtaining a laminating magnetic 
steel sheet by making some or all of said foaming agent foam. 

[001 1] Moreover, after carrying out the two or more sheet laminating of this invention so that said insulating coats 
may paste up said magnetic steel sheet with an insulating coat, it offers the manufacture approach of the laminating 
iron core which carries out heating pressurization so that it may become the temperature beyond the decomposition 
initiation temperature of said foaming agent and is characterized by obtaining a laminating iron core by making some 
or all of said foaming agent foam. 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. Introduction and the magnetic steel 
sheet with an insulating coat of this invention are explained. The magnetic steel sheet with an insulating coat of this 
invention is a magnetic steel sheet with an insulating coat which comes to prepare an insulating coat in one [ at 
least ] front face of a magnetic steel sheet, this insulating coat contains adhesive resin and a foaming agent, and the 
content of this foaming agent is characterized by being 0.01 - 2 mass section to this adhesive resin 100 mass 
section. 

[0013] A well-known thing can be used as a magnetic steel sheet (electrical sheet) used for the magnetic steel 
sheet with an insulating coat of this invention, and which thing is sufficient as nondirectional, one directivity, 2-way 
nature, etc. Especially the chemical composition of a magnetic steel sheet is not limited. Moreover, although 
especially the board thickness of a magnetic steel sheet is not limited, it Is desirable to be referred to as about 
0.05-1. 0mm which is the usual thickness. 

[0014] Especially the adhesive resin used for this invention is not limited, but resin, such as acrylic, an epoxy 
system, a phenol system, and a silicone system, can be used for it, it is independent or these can be used for it as 
mixture of two or more sorts of adhesive resin. Moreover, additives, such as an amine system curing agent and a 
silica, can be added in the range which does not spoil the effectiveness of this invention. As for the adhesive resin 
used for this invention, it is desirable that glass transition temperature or softening temperature is 60 degrees C or 
more. When good bond strength is obtained as glass transition temperature or softening temperature is 60 degrees 
C or more, and it rolls round to a coiled form, blocking of steel plates can be controlled. 

[0015] The foaming agent used for this invention is a chemistry foaming agent, and generates gas, such as nitrogen, 
a carbon dioxide, a carbon monoxide, ammonia, and hydrogen, with heating. As a foaming agent, both an organic 
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system foaming agent and an inorganic system foaming agent can be used. As an organic system foaming agent, for 
example An AZOJI carvone amide, an azobis formamide, Azo compound;N, such as azobisisobutyronitril and azo 
JIKARUPON acid barium, N'-dinitrosopentamethylenetetramine, Nitroso compounds, such as N, N*-dinitroso-N, and 
N'-dimethylterephthalamide; Benzenesulphonyl Hydrazide, Sutfonyl semicarbazide compound;5-phenyi tetrazoles. 
such as sulfonyl Hydrazide compound;p-toluene sulfonyl semicarbazide, such as p-tosyl Hydrazide, p, and p'-oxy- 
screw benzenesulphonyl Hydrazide, Tetrazole compounds, such as 5-phenyl-1 H-tetrazole, are mentioned. As an 
inorganic system foaming agent, what added the organic acid is mentioned to azide compound; sodium borohydride;. 
such as sodium bicarbonate, an ammonium carbonate, ammonium bicarbonate, ammonium nitrite, and calcium azide. 
and these, for example. In the range which does not spoil this invention, it may be made to compound and these 
foaming agents may be used. 

[0016] Especially the decomposition initiation temperature and decomposition temperature of a foaming agent are 
not limited. Here, the decomposition initiation temperature and decomposition temperature in this invention are 
explained using drawing 3 . Drawing 3 is a graph which shows the relation between the temperature at the time of 
heating a foaming agent by part for programming-rate/of 2 degrees C, and the amount of generation of gas. When it 
heats by part for programming-rate/of 2 degrees C, the decomposition initiation temperature of the foaming agent 
in this invention is temperature which the amount of generation of gas begins to increase rapidly, and is the 
temperature of the intersection of Tangent a and Tangent b in drawing 3 . Moreover, when it heats by part for 
programming-rate/of 2 degrees C, the decomposition temperature of the foaming agent in this invention is 
temperature with which the amount of generation of gas is saturated, and is the temperature of the intersection of 
Tangent c and Tangent d in drawing 3. 

[0017] The content of the foaming agent in the insulating coat of the magnetic steel sheet with an insulating coat of 
this invention is 0.01 - 2 mass section to the adhesive resin 100 mass section. The content of the foaming agent in 
an insulating coat is the point of fully expanding an insulating coat, is more than the 0.01 mass sections to the 
adhesive resin 100 mass section, and is more than the 0.10 mass section still more preferably more than the 0.05 
mass section more preferably more than the 0.02 mass section. Moreover, the content of the foaming agent in an 
insulating coat is the point of maintaining the consistency of a coat and maintaining bond strength, is below 2 mass 
sections to the adhesive resin 100 mass section, and is below the 1.0 mass section more preferably below the 1.5 
mass section. 

[0018] In order to be used suitable for the laminating magnetic steel sheet of this invention mentioned later, and the 
laminating iron core of this invention, as for the magnetic steel sheet with an insulating coat of this invention, it is 
desirable for a foaming agent to distribute to homogeneity in adhesive resin, to make air bubbles smaller than the 
thickness after adhesion generate, and to get. 

[0019] The insulating coat of the magnetic steel sheet with an insulating coat of this invention can contain a 
decomposition accelerator (foaming assistant), in order to adjust the temperature characteristic about foaming of 
the above-mentioned foaming agent. Especially as a decomposition accelerator, it is not limited but a well-known 
thing can be used according to the foaming agent used. For example, the metallic compounds which have a urea, 
stearin acid, dibasic lead phthatate, dibasicity phosphorous acid lead, and Lewis acid are mentioned. 
[0020] The insulating coat of the magnetic steel sheet with an insulating coat of this invention can contain additives, 
such as a rusr^proofer. in much more improvement sake in various engine performance. In this case, in order to 
secure the engine performance after distorted picking annealing, as for the total quantity of the mineral matter in an 
insulating coat, it is desirable to consider as the 3 - 300 mass section to the organic substance 100 mass section.* 
[0021] It is desirable that it is the point that sufficient resistance between layers can be obtained, and is 0.05 
micrometers or more although not limited., it is more desirable that it is 0.1 micrometers or more, and in order that^ 
especially the thickness of the insulating coat of the magnetic steel sheet with an insulating coat of this invention 
may keep high a space factor (a ferrite when [ whole ] it considers as a laminating magnetic steel sheet or a 
laminating iron core comparatively), it is desirable that it is 25 micrometers or less, and it is more desirable that it is 
10 micrometers or less. 

[0022] Especially the magnetic steel sheet with an insulating coat of this invention does not have the manufacture 
approach limited. For example, the adhesive resin of drainage systems, such as an emulsion and dispersion, is 
applied to a magnetic steel sheet by various approaches, such as the roll coater method, the flow coater method, 
spray painting, and the knife coating-machine method, and the method of performing baking finish by approaches, 
such as a hot blast type which is usually carried out, an infrared type, and an induction-heating type, is mentioned. 
Although these processes may be performed after they turn off a magnetic steel sheet and make it tabular, they 
were performed as [ coiled form ], and productivity is [ direction ] high and they are practical. Moreover, these 
processes are preferably performed below at decomposition initiation temperature below the decomposition 
temperature of the foaming agent used. Thereby, foaming of the foaming agent in a production process is controlled, 
the laminating of the magnetic steel sheet with an insulating coat of this invention can be carried out, and the 
foaming engine performance at the time of carrying out heating pressurization can be collateralized. Therefore, as 
for the magnetic steel sheet with an insulating coat of this invention, some foaming agents [ at least ] have the 
foaming engine performance. 

[0023] Since a laminating is carried out, and it can paste up closely enough, without a foaming agent's foaming, 
expanding an insulating coat and producing a clearance among insulating coats when heating pressurization is 
carried out. the magnetic steel sheet with an insulating coat of this invention does not cause the breakaway 
between layers depended badly [ adhesion ]. Moreover, in the magnetic steel sheet with an insulating coat of this 
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invention, since there is no problem that insulation falls or magnetic properties deteriorate by heat distortion or 
processing distortion, in the case of manufacture and it is not necessary to apply adhesives to it further after 
insulating coat formation, the problem of being bad does not have workability, either. 

[0024] The magnetic steel sheet which has the electric insulation coat which applies to JP,4-235286,A the 
dichromic acid water solution which blended the organic blowing agent etc., and is obtained is indicated. This 
magnetic steel sheet makes a foaming agent foam at the time of coat formation, and produces uniform cellular 
structure in an insulating coat layer. However, in carrying out the laminating of this magnetic steel sheet and 
manufacturing a laminating magnetic steel sheet by carrying out heating pressurization. there is a problem produced 
from the irregularity on the front face of a coat etc. that adhesion is poor, like the conventional heating bonded type 
magnetic steel sheet. On the other hand, since foaming in the time of coat formation etc. is controlled and the 
foaming engine performance is collateralized, if a laminating is carried out and heating pressurization is carried out, 
since a foaming agent will foam to the magnetic steel sheet with an insulating coat of this invention, it will expand an 
insulating coat and will not produce a clearance among insulating coats, it does not have the problem that adhesion 
is poor. 

[0025] Below, the laminating magnetic steel sheet of this invention is explained. The laminating magnetic steel sheet 
of this invention is a laminating magnetic steel sheet which comes to carry out the two or more sheet laminating of 
the magnetic steel sheet, and is characterized by having the glue line which contains adhesive resin between each 
magnetic steel sheet, and this glue line having many air bubbles with a path smaller than the thickness of a glue line. 
A glue line fully has reinforcement and the laminating magnetic steel sheet of this invention does not have problems, 
such as breakaway between layers depended badly [ adhesion ]. 

[0026] The magnetic steel sheet and the adhesive resin which are used for the laminating magnetic steel sheet of 
this invention are the same as that of what is used for the magnetic steel sheet with an insulating coat of this 
invention mentioned above. Moreover, the glue line of the laminating magnetic steel sheet of this invention can 
contain additives, such as a rusr-proofer, like the insulating coat of the magnetic steel sheet with an insulating coat 
of this invention. 

[0027] It is desirable that it is the point that sufficient resistance between layers can be obtained, and is 0.05 
micrometers or more although not limited, it is more desirable that it is 0.1 micrometers or more, and in order that 
especially the thickness of the glue line of the laminating magnetic steel sheet of this invention may keep a space 
factor high, it is desirable that it is 25 micrometers or less, and it is more desirable that it is 1 5 micrometers or less. 

[0028] The glue line of the laminating magnetic steel sheet of this invention has many air bubbles with a path 
smaller than the thickness of a glue line. Bond strength will become weak if the path of air bubbles is larger than the 
thickness of a glue line. 

[0029] Especially the laminating magnetic steel sheet of this invention carries out heating pressurization so that it 
may become the temperature beyond the decomposition initiation temperature of said foaming agent, after carrying 
out a two or more sheet laminating so that the manufacture approach may not be limited, for example, said 
insulating coats may paste up the magnetic steel sheet with an insulating coat of this invention, and the 
manufacture approach of the laminating magnetic steel sheet of this invention characterized by making it foam to 
some or all of said foaming agent is mentioned suitably. Hereafter, the manufacture approach of the laminating 
magnetic steel sheet of this invention is explained. 

[0030] In the manufacture approach of the laminating magnetic steel sheet of this invention, a two or more sheet 
laminating is carried out so that said insulating coats may paste up the magnetic steel sheet with an insulating coat 
of this invention first. Here, when the magnetic steel sheet with an insulating coat of this invention has the 
insulating coat to both sides, it can carry out the laminating of the magnetic steel sheet with an insulating coat of 
other this inventions to the both sides. Therefore, the laminating of the desired number of sheets can be carried out 
by having an insulating coat for magnetic steel sheets with an insulating coat other than two sheets of the both 
ends which carry out a laminating to both sides. 

[0031] Next, heating pressurization is carried out so that it may become the temperature beyond the decomposition 
initiation temperature of said foaming agent, and some or all of said foaming agent is made to foam. A foaming agent 
is made to foam, and it can be made to paste up. without expanding an insulating coat and producing a clearance 
among insulating coats by producing many air bubbles. In the manufacture approach of the laminating magnetic steel 
sheet of this invention, although it will not be limited especially if whenever [ stoving temperature ] is beyond the 
decomposition initiation temperature of the foaming agent used, it is desirable that they are the glass transition 
temperature of the adhesive resin used or more than softening temperature, and it is desirable that it is below the 
decomposition temperature of adhesive resin. 

[0032] An adhesion pressure is 0.01 kgf/cm2. It is desirable that it is above (9.81x102 Pa). 1 kgf/cm2 It is more 
desirable that it is above (9.81x104 Pa). 5 kgf/cm2 It is desirable that it is especially above (4.90x105 Pa), moreover, 
2000 kgf/cm2 — it is the following (1.961x108 Pa) — desirable — 1000 kgf/cm2 — it is the following (9.81x107 Pa) 
— more — desirable — 500 kgf/cm2 — it is desirable that it is especially the following (4.90x107 Pa). Since the 
insulating coat containing adhesive resin expands according to the manufacture approach of the laminating magnetic 
steel sheet of this invention, compared with the conventional heating bonded type magnetic steel sheet, sufficient 
adhesion condition is realizable by the lower adhesion pressure. As for pressurization time amount, it is desirable 
that it is 10 - 10000 seconds. 

[0033] Although especially the application of the laminating magnetic steel sheet of this invention is not limited, it is 
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one of the modes with desirable considering as a laminating iron core. That is, it is the laminating iron core which 
comes to carry out the two or more sheet laminating of the magnetic steel sheet, and the laminating iron core with 
which it has the glue line which contains adhesive resin between each magnetic steel sheet, and this glue line has 
many air bubbles with a path smaller than the thickness of a glue line is one mode of this invention. Although it is 
desirable to carry out heating pressurization further and to block using an adhesive resin layer being shown in a 
front face as for the laminating magnetic steel sheet of this invention, it may use it, carrying out laminating fixing by 
others and the approach (caulking, welding), without carrying out heating pressurization. Since the laminating of the 
magnetic steel sheet is carried out by heating pressurization and it is obtained, even when carrying out laminating 
fixing of this by other approaches, the laminating magnetic steel sheet of this invention is pierced, and has the 
advantage that there is little time and effort of the count of a laminating. Moreover, although especially the 
application of the manufacture approach of the laminating magnetic steel sheet of this invention is not limited, it is 
one of the modes with desirable considering as the manufacture approach of the laminating iron core of this 
invention. That is, after carrying out a two or more sheet laminating so that said insulating coats may paste up the 
magnetic steel sheet with an insulating coat of this invention, the manufacture approach of the laminating magnetic 
steel sheet which carries out heating pressurization so that it may become the temperature beyond the 
decomposition initiation temperature of said foaming agent, and is characterized by obtaining a laminating iron core 
by making some or alt of said foaming agent foam is one mode of this invention. 
[0034] 

[Example] Although an example is shown below and this invention is concretely explained to it, this invention is not 
restricted to these. 

(Examples 1-18 and examples 1-5 of a comparison) To magnitude 150mmx300mm and the magnetic steel sheet 
(electrical sheet) of 0.5mm of board thickness, as shown in the 1st table, the adhesive resin of various kinds of 
drainage systems which contain various kinds of foaming agents with a predetermined content was applied by the 
roll coater, and it could be burned at 180 degrees C of attainment board temperature, it cooled radiationally, and the 
magnetic steel sheet with an insulating coat which has the insulating coat of 5 micrometers of coating thickness on 
the surface of one side was obtained. After carrying out a two-sheet laminating next so that insulating coats may 
paste up a magnetic steel sheet with an insulating coat, carry out heating pressurization, it was made to paste up 
with the temperature shown in the 1st table using a hotpress on pressure 10 kgf/cm2 (9.81x105 Pa) and the 
conditions for time amount 1 minute, and the laminating magnetic steel sheet was obtained. 
[0035] About each magnetic steel sheet with an insulating coat and each laminating magnetic steel sheet which 
were obtained, it evaluated by [ as being the following ]. 

(1) After shifting and carrying out the laminating of the magnetic steel sheet with an insulating coat of two bond 
strength (width-of-face [ of 20mm ] x die length of 70mm) so that insulating coats may paste up in the part from a 
tip to 10mm (lap part width-oMace [ of 20mm ] x die length of 10mm). using the hotpress, at 200 degrees C, carry 
out heating pressurization, it was made to paste up on pressure 10 kgf/cm2 (9.81x105 Pa) and the conditions for 
time amount 1 minute, and the test piece was obtained. The maximum stress when performing a tension test and 
fracturing at a room temperature, on condition that speed-of-testing 3 mm/min, about this test piece estimated 
bond strength. 

[0036] (2) About the condition laminating magnetic steel sheet (50mmx50mm) of an adhesion side, drive a wedge 
between the pasted-up layers and it was made to exfoliate in respect of adhesion, and the condition of an adhesion 
side was observed by viewing and evaluated as follows. 

O : — almost — a whole surface product — adhesion O: — 90% or more of area — adhesion — less than 90% 
70% or more of area — adhesion x: — less than 70% of area — adhesion [0037] (3) Two magnetic steel sheets with 
an insulating coat which while was obtained and have an insulating coat on a front face by the airtight above. 38 
magnetic steel sheets [ which have the insulating coat of 5 micrometers of coating thickness manufactured on the 
same conditions as the above on the surface of both / with an insulating coat ] a total of 40 sheets After piercing in 
the shape of a ring (the outer diameter of 100mm, bore of 50mm). respectively, the laminating was carried out so 
that insulating coats might paste up, heating pressurization was carried out on the same conditions as the above, 
and the laminating Iron core was obtained. About each laminating iron core 30 which was typically shown in drawing 
4 (a) below and which was obtained by the above, as it was shown in drawing 4 (b), the seal test was performed. The 
seal of the top face and inferior surface of tongue of the laminating iron core 30 was carried out with the seals 31 
and 32 made from stainless steel. However, the tubing 33 for sending air was attached in the seal 31 on top. 
Subsequently, the dipping of the laminating iron core 30 behind a seal was carried out to the container into which 
water 34 was put, from the tubing 33 attached in the seal 31 on top, the compressed air was poured in so that a 
pressure might maintain 1 kgf/cm2 (9.81x104 Pa), the air 35 which leaked from the side face of the laminating iron 
core 30 to per unit time amount was accumulated in the measuring cylinder 36, and the amount was measured. In 
addition, in the trial about which laminating Iron core 30, air had not leaked from between the laminating iron core 30 
and the up-and-down seals 31 and 32. 

[0038] The condition and the airtight evaluation result of bond strength and an adhesion side are shown In the 1st 
table. Moreover, about the thing (examples 1-8 and examples 2 and 3 of a comparison) using the acrylic resin 
containing 5-phenyl tetrazole, the condition of bond strength and an adhesion side was shown also In drawing 5 . 
When the laminating of the magnetic steel sheet with an insulating coat of this invention (examples 1-18) was 
carried out, heating pressurization is carried out. it is pasted up and it considers as the laminating magnetic steel 
sheet of this Invention, or the laminating Iron core of this invention, each is excellent in an adhesive property, and it 
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turns out that the condition of an adhesion side is good, so that cleariy from the 1st table and drawing 5 . In 
addition, after making a glue line exfoliate in respect of adhesion, when the cross section was observed with the 
electron microscope about the laminating magnetic steel sheet of examples 1-18, in all, the glue line had many air 
bubbles with a path smaller than the thickness of a glue line. On the other hand, the conventional heating bonded 
type magnetic steel sheet (examples 1, 4, and 5 of a comparison) with which adhesive resin does not contain a 
foaming agent had the bad adhesive property, and the amount of non-adhesion part was much. It was also the same 
as when there are too few contents of a foaming agent (example 2 of a comparison). Moreover, when there were too 
many contents of a foaming agent (example 3 of a comparison), it was inferior to bond strength. 
[0039] 
[Table 1] 
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[Table 2] 
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[0041] The presentation of each adhesive resin is as follows among the 1st table. 

** acrylic resin: — acrylic resin 85 mass % (glass transition temperature of 80 degrees C), and epoxy resin 1 5 mass 
%** epoxy system resin: — epoxy resin 85 mass % (softening temperature of 70 degrees C), phenol resin 15 mass % 
*♦ acrylic / epoxy system resiniacrylic resin 40 mass % (glass transition temperature of 80 degrees C). epoxy resin 
30 mass % (softening temperature of 70 degrees C), and phenol resin 30 mass % [0042] 

[Effect of the Invention] The laminating of the magnetic steel sheet with an insulating coat of this invention is 
carried out, and when heating pressurization Is carried out, insulating coats can paste it up closely enough. 
Moreover, the laminating magnetic steel sheet of this invention and the laminating iron core of this invention are 
excellent in the adhesive property in a glue line. Furthermore, according to the manufacture approach of the 
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laminating magnetic steel sheet of this invention, and the manufacture approach of the laminating iron core of this 
invention, the laminating magnetic steel sheet of this invention and the laminating iron core of this invention can be 
manufactured suitably. 
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